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ABSTRACT 
The relationship between vision and learning has been 
reported by many authors in the optometric literature. Al-
though not always in agreement as to how this relationship 
occurs, the fact that a relationship does exist has been 
the majority opinion. A short discussion of this relation-
ship is presented along with examples of screening proce-
dures which have been used to detect specific visual anoma-
lies. Finally, a screening sequence developed by the au-
thor will be presented and the results of its use on twen-
ty-four college-level students at the Pacific University 
Study Skills Center will be shown in tables and discussion. 
v 
1 
INTRODUCTION 
There is currently much discussion in the literature 
regarding the relationship between vision and learning dis-
ability. Those articles cited as references to this paper 
are but a fraction of.the volumes which have been written 
on the subject. And although the specific opinions of the 
many authors vary, one very obvious conclusion comes to the 
surface; that vision and learning disabilities Q£g indeed 
related. Just what type of relationship exists has been 
the subject of much debate, (Flax, 1967). Some authors 
propose a cause and effect relationship. Others only pre-
sent visual problems which seem to be common among the 
slow or below average student, and offer no real conclu-
sions, (Chernick, 1978). Some offer the idea that QQ real 
relationship exists at all, (Helveston, 1969), and many 
others' opinions fall somewhere in between. 
Much of the apparent controversy and/or differences 
of opinion on just how (or if) vision is related to lear-
ning and school achievement can be attributed to the vary-
ing definitions which have been placed on the concepts of 
"vision 11 and 11 learning disability", (Flax, 1967). The fol-
lowing paragraphs will review the applicable literatttre ori 
the subjects of vision, learning disabilit~, their rela-
tionship to each other and screening methods used to de-
teet vision problems which may be related. A screening 
2 
procedure to detect visual problems which may be cont.ribu-
ting to the learning disability of a selected group of col-
lt:!ge students will also be presented. Finally, the results 
of an actual screening of college students will be presen-
ted in appropriate tables ahd discussion. 
In order to adequately state relationships between vi-
sion and learning, it is necessary to begin by defining 
several terms~ These terms are basic and well known. The 
definitions presented are common and v.rell-documented. For 
more detailed information, the author suggests further stu-
dy of the listed references. The definitions are presen-
ted here only to form a common background between reader 
and author upon which the balance of this paper's research 
will be based. 
VISION 
Although an extremely complex and very detailed defi-
nition of vision is possible, a somewhat controversial de-
finition will be used for the purpose of this paper. To 
begin, it is necessary to differentiate between sight and 
vision. According to Flax (1967), most educators, parents, 
and professionals define vision as "the ability to see .... 
The learning disabled child, far more often than not, is 
acutely efficient at seeing (meaning resolution or acuity). 
His major difficulty is in the area of integration. In 
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fact, the loss of distance sight, if it correlates with a-
4 
chievement at all, probably correlates higher with over-a-
.chievement than with under-achievement. Eldon Ekwall 
(1976) has stated the following regarding sight and vision: 
It is imperative that teachers and all others 
concerned with diagnosis of problems of the 
eye realize that, in reading, we are concerned 
with more than "sight$" Although t.he exact 
terms may vary slightly, the term "sight" is 
often referred to as the ability to see, of the 
eye's response to light, whereas "vision" re-
fers to the student's ability to interpret in-
formation that comes to him through his eyes. 
Obviously then, a student without proper sight, 
unless corrected, can never have adequate vi-
sion. On the other hand, a student who has a-
dequate "si.ght 11 may lack the "vision" or per-
ceptual ability to correctly interpret various 
symbols. 
According to Sherman (1978), the term vision defines 
a "process which enables the individu~l to gather, analyze, 
process, store, and respond to light information. That 
process consi.s·ts of the following parts:" (He provides 
the following diagram.) 
ression--Muscles, Tendons, 
and Joints 
Refinements, 
Adjustments, 
Changes 
4 
Put in another way, Peiser (1972) def_ines vision as 
11 the individual's ability to react to ~nd interact with his 
environment on the basis of information received through 
the eyes. 11 This is dependent upon clear acuity, past ex-
periences and the processing of information. 
It can be seen then that "vision" is a complex series 
of functions which involves interpretation of information 
received through the eyes and matched with information 
gained through the other senses. It is much more than 
simply clear (20/20) distance vision. Because of its com-
plexity, there is no simple or completely adequate system 
to examine the complete 11 Vision" system. 
LEARNING DISABTLTTY 
Much emphasis has been placed on the prevalence of 
vision problems in the preschool and early school years 
(Coleman, 1970). It was estimated that there were more 
than 13 million children between the ages of five and 17 
with visual difficulties requiring special care. (U. S. 
Department of Health, Education and Welfare, 1971) The 
ratio continues to be approximately one in five in today•s 
classrooms. 
Because good vision is so basic to a child's attain-
ing his fullest educational potential, the development of 
visual problems as the student progresses through school 
5 
has become a major concern. It has been ~stimated that 
forty per cent of the general college population is myopic, 
·and this figure increases among the honor students (Young, 
1967). 
To just what population of students does this term 
"learning disabled" apply? The answer unfortunately is 
not an easy one. Most of the emphasis in the literature 
has dealt with elementary school age students. Whi.le it 
is true that many of the points can be applied directly to 
the college level student, some of the studies cited refer 
specifically to younger students. 
Unfortunately, there is not one good, specific defi-
nition of a learning disability that can be agreed upon by 
all researchers and clinicians. Recently, the United 
States Government has proposed the following: 
The National Advisory Committee on Handicapped 
Children of the Office of Education in the u. S. 
Department of Health, Education and Welfare has 
suggested the following definition: 
"Children with specific learning disabilities 
exhibit a disorder in one or more of the basic 
psychological processes involved in understan-
ding or in using spoken or written language. 
These may be manifested in disorders of listen-
ing, thinking, talking, reading, writing, spel-
ling, or arithmetic. They include conditions 
which have been referred to as perceptual han-
dicaps, brain injury, minimal brain dysfunction, 
dyslexia, developmental phasia, etc. They do 
not include learning problems which are due pri-
marily to visual, hearing or motor handicaps, to 
mental retardation, emotional disturbance or to 
environmental disadvantage.'' (Oregon ACLD, 1978) 
6 
The Association for Children with Le.arning Disabili-
ties also provides this short insight: "Although learning 
.disabled children possess normal or above average intelli-
gence, hearing and vision, they are afflicted with percep-
tual handicaps that may be responsible for these difficul-
ties." 
The table which follows describes research done and 
the results obtained from nine different studies by dif-
ferent authors. (Journal of Learning Disabilities, 1976) 
(See Table 1) 
Confusion regarding the definition of "learning dis-
ability'' continues among professionals of all disciplines. 
In late 1977, a call was made by the editor-in-chief of 
the Journal of Learning Disabilities to form a comprehen-
sive, standard definition so that all professionals might 
be able to do research, etc. on the same target population. 
(Senf, 1977) Until this happens, conclusive results of 
the research performed may never be obtained. 
RELATIONSHIP BETWEEN VISION AND LEARNING 
A relationship between vision and learning has been 
proposed by many groups and individuals. A sample of the 
literature will be presented here with an extended biblio-
graphy for further study. The general relationships will 
be presented first, followed by specific visual anomalies 
Lehtinen 
(Brain Injured);, 
.. 1947.; .'·. .· 
r . :,:~~: ··T} . 
Kirk·' ,.. 
(Learning· 
Disabilities) 
1962 
demonstra-
ted by teStS 
Myklebust Deficits in learning 
( Psychoneuro· 
logical Learn-
ing Disorders) 
1963 
Batamari 
(Learning· 
Disorders) 
1965 
Learning · disorders 
Not from mental retardation, 
sensory deprivation, or cul-
tural or instructional factors 
Re~ei~ ~~iurHo. . .. 
of brain before, during,'9i' ~ter.birth :· 
<~¢~ :~~;~~~:·.~-i ~~~~" 't;; .,·~·'' 
Resulting from a possible' cerebral dylic:·> 
function 
. -
in one or more of the processes of speech, 
language, reading, spelling, writing, or arith· 
metic, or emotional or behavioral disturbance 
Not due to mental deficiency, Deviations in central ner~ou: sYstem· ' Deficits in learning 
sensory impairment or psycho-
genicity 
Disorders in learning processes 
not secondary to generalized 
disturbance or sensory loss 
Cerebral palsy, epilepsy, men-
tal retardation, blindness or -
deafness may or may not be • 
complicated by similar. 
symptoms 
;~ 
J 
demonstrable·.: .Manifests 'an .8ducatlonally·· significant discrep·· 
between. estimated intellectual potential 
and the actual level of performance related to. 
basii;: disorders. in the learn'ing processes · 
Deviations of function nm~C~u&::r<' ~e;;· awra!Jfi:~~~. or. ~bow aver;ge general 
:;~~;~~~~io~ave ~~~:r~~impulr\ar!~·;'.~nt~IHg~rn:e ·:*~:'?~";1~. ~ ··.· ... . :: 
·" ·. .... '":' • ·~: .;;: · With certain .learning or behavioral .disabilities 
Genetic .. variations, bioChemical irreg~S.:> ranslng from mild to lilvt~re · ': 
ularities, pari natal bra!n. insults or othill' >, . . ·. · · . . ... 
illness or injuries sustained• during the> • Mev be manif111s~'::by Impaired pereeption, con·· 
years which are critical for development¢· ,eeptualization, language, 
of CNS Yor unknown.:~ of attention 
TABLE 1: 11 Learning Disability; Definitions 11 --.J 
=-~·~-""""""""""''""""''~"'"""""'""""''''''"' .... '-"'-..~-)~-..""'--"'""'"""'"''~""""""''"-··~-·,..,-=~-~~ ..... ,..~--.... """'"''"'""''""'""'"-~'""~'-~""''""'""""'"""'""'"""'""""""""""'""""'"""';""',"""'-'"-.. -"""""'"---."""""'""'...,-'~""'~-~ .. ,----~"-~--·--' .. --.-·~~·---""~--'"'-'"""""'"'~"'"''"'"'"'-~"''--""'"""'~· ~_, .. ,..........,,.,__,=,..,..-~~.""""""''~·'M,., ... """"'"'"'"'"''"""'-~'"""""'~""-'"'""""-"""'""""''"""""' 
(19$6 •. <. 
~,· t ., 
L. 
:'wrning 
Abilities Divi·. 
sion Formula;·' 
tiona! Meeting 
(Learning ;., .. -:, 
Dill8bility) 
1967 :"'"'::;·'~"'~-' 
, >:.:.·%~' 
Conference on s ':. 
learning Dis.'•. ·~ r 
abilitiet and :f:i ';;., 
TABLE 1: 
.::~f. ' ,·;<> ;_4_,_~, '· . .. . . :·;-~:~. :-1 . . ". ' 
.. "':; -,~·, _-;s ~? :'i .. -"·'.'~''£:-:S;!eeific re1ara.l~ion or ~i1order in o;,e or more 
.;' '~L ~1j!•i7~i:~X-~"i~'f:~.,~f'Xof ::the processe~ of:•1PQech,' language, percep· 
• >..;'• : :; ·, -,;:: ;~;' . ·· · · .\ · · .·• tion, behavior; reeding, .spelli~ or arithmetic : .· '~~- :~if~!.lff ~~<~:~1(>;~···P 1~:,,JiY :~ ~f ~1: ¥. j . . .· . . 
· .J.,.imited n'l.lmber>of $1)1JCific deficits· in percep., 
-~~ .. . 
"Learning Disability: Definitions" ( concl.) 00 
9 
which have been shown by previous studies to be associated 
with learning and reading. 
GENERAL RELATIONSHIPS 
1. When a child has troUble with reading, it is wise to 
check out visual problems as a possible factor. 
(Griffin and Eberly, 1976) 
2. Regardless of the integrity of the visual system, 
some learning does occur~ however, academic achieve-
ment can be influenced favorably by the efficiency of 
this system. (American Optome·tric .1\ssociation, 1972) 
3. Findings indicated that differences in visual effi-
ciency are not causally related to differences in rea-
ding ability among college students. Where visual de-
fects are present, the child is more likely to get in-
to difficulty in reading and is more difficult to 
teach. It is now generally accepted that visual exa-
minations are essential in diagnosing the causes of 
reading disability. (Bond, 19 7 3 ) 
4. Visual defects are obvious causes of reading defi-
ciency. They always cause discomfort and fatigue. 
They act as irritants and lower the efficiency of the 
individual. 
The symptoms of visual difficulty are many. Com-
plaints include such problems as: headaches, dizzi-
10 
ness, inability to see well, blurreq vision, double 
vision, fatigue, inability to see the blackboard, or 
letters and lines running together. Behaviors that 
are indicative of visual problems are: difficulty 
in reading or in work requiring close vision, skip-
ping of words or lines, rereading, losing of one's 
place, slow reading, frowning, excessive blinking, 
squinting, holding book too close, rubbing the eyes 
frequently, shutting one eye or tilting the head for-
ward, stumbling over small objects, sensitivity to 
light, and inability to detect color. (Dechant, 1957) 
5. Detailed studies of the separate visual skills and 
attributes do not uniformly show direct causal rela-
tionship with school success. (Spache, 1957) 
6. The relationship between refractive anomalies and 
reading ability, assuming that there is such a rela-
tionship, is an elusive one indeed. One reason for 
this is that reading ability is known to depend upon 
a large number of factors. (Grosvenor, 1977) 
7. Vision and its relationship to learning and learning 
problems has long been a topic of interest. It is 
often said that 80 percent of all learning "takes 
place through the eyes.'' It vwuld be more correct to 
say that the vast majority of human learning develops 
through the visual process, because "vision" is a 
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much more complex ent.i ty than just "eyes" alone. It 
should not and cannot be said that learning disabili-
ties and visual problems are synonymous. They are 
not one and the same. On the other hand, it can be 
said that a visual problem may create or lead to a 
learning problem, but not all visual problems create 
learning problems. (Kraskin, 1970) 
SPECIFIC VISUAL ANOMALIES RELATED TO LEARNING 
Many studies have shown that specific visual anoma-
lies are present in most groups of learning disabled stu-
dents. These areas will be listed below with brief summa-
ries as to the nature of their relationship to reading and 
learning. 
1. Refractive Error--In general, the refractive status 
and sight ability of children does not differ drama-
tically between the populations of achieving and un-
derachieving children. Small insignificant refrac~ 
tive errors that do not affect distance sight may, in 
some cases, hinder the development of an efficient 
near-point binocular accommodative-convergence rela-
tionship causing undue stress and resulting in avoi-
dance. (Wold, 1971) 
2. Muscle Imbalance at the Near-point--Esophoria or low 
exophoria at the near-point exists among students who 
3. 
4. 
5. 
6. 
7. 
12 
are significantly low in IQ and reading scores. (Gro-
svenor, 1977) When compared to a general population, 
students in the learning disability population have 
significantly less exophoria at near. (Wold, 1971) 
Non-precise Fixation--The difficulty of unstable fix-
ation may be related to the inability of the student 
to maintain an efficient Accommodative-convergence re-
lationship under binocular conditions. (Wold, 1971) 
Lac~of Accommodative Flexibility--Wold (1971) states 
that it is interesting to note that a large number of 
young under-achieving children are unable to clear a 
20/30 line of letters at 20' binocularly when a pair 
of -2.00 D lenses are placed before their eyes. 
Mild and Alternating Suppression Pattern~--Beltman, et 
al., (1967) reports that 42 percent of the dyslexias 
and only 9 percent of the controls failed a simple fo-
veal suppression test (consisting of a four diopter 
prism at distance and at near). 
Poor H§n_d·-E_ye Coordination--Children with learning 
disord~rs often show difficulty with fine hand-eye co-
ordination. Silver and Hagin (1967) have reported 92 
percent of the dyslexic population show defects in 
the visuo-motor area. 
Visual Acuity at Distance and Near--Although defi-
nitely not the most important factor, acuity is neces-
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sary to put an adequate image on th~ retina. In a re-
view of 84 published studies relating visual anomalies 
to reading ability, Frances (1973) found that 18 of 
these studies reported data on the relationship be-
tween myopia and reading ability. Of these 18 stu-
dies, 14 found a significant relationship between my-
opia and reading (myopia being associated with sue-
cessful readers). In other words, distance acuity 
(usually poor in myopes) is not significantly related 
to reading ability. The acuity necessary to read at 
the elementary level is usually between 20/60 and 
20/80 at the near point. College level texts are not 
usually smaller than 20/40 equivalent Snellen acuity. 
Fusional Stress-- Friedman (1974) has proposed that 
the basic problem of poor readers is fusional stress. 
Eames (1934) showed that members of a control group 
had more fusional convergence than the reading disa-
bility group by approximately three prism diopters. 
SUMMARY 
Obviously, not all of these areas can be covered in a 
short screening procedure. Although many of the items lis~ 
.ted above are "vision" skills; it is the "sight" skills 
which are most often tested in screening procedures. There 
are a number of reasons for this. The sight skills have 
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well established norms for pass/fail crit~ria. The vision 
skills testing takes more time, often more equipment, a 
.trained observer or examiner and often the criteria for 
pass/fail are very subjective. Methods which have been 
used to screen students' vision will next be discussed and 
references given to allow the reader to investigate the 
results of actual screening projects used in the past. 
SCREENING PROCEDURES 
Screening has two practical aims: to reveal frequen-
cies and to identify individuals who should be referred 
for diagnosis. Where referral facilities for functional 
vision problems are inadequate, there is a third purpose: 
to inform teachers that pupils with unexplained learning 
difficulties may also have mild but important perceptual 
motor problems for which, if nothing else, allowances can 
be made. (JAOA, 1977) 
In order to screen students for visual anomalies 
which may be contributing to their academic achievement, 
many methods have been used. The most common and proba-
bly least effective test (used alone) is the Snellen Acui-
ty Test at twenty feet. The author's own experience as an 
elementary school student bears this out. Although pas-
sing this screening test adequately, an intermittent accom-
modative esotropia was not diagnosed until a complete eye 
15 
examination at a later date. 
Another technique used to screen visual problems is 
·by using any of a number of commercially available vision 
testing instruments such as the Keystone Stereoscope, the 
Titmus Vision Screener, the Orthorater or the Bioptor by 
Stereo Optical Company. 
Because of the wide range of targets available for 
these instruments, they have become very popular as scree-
ning tools. Varying distances, disparities, illuminations, 
and target material make these instruments very versatile 
and easy to operate by almost anyone. A disadvantage is 
that their box-like construction often encourages over-
accommodation in an artificial environment. 
Another method of screening is that called the Modi-
fied Clinical Technique. The examiner (a trained Doctor 
of Optometry) modifies his or her usual office exam rou-
tine to be effective as a screening method. The results 
often give the optometrist a good beginning to his own, 
more comprehensive visual examination. The technique how-
ever, is not easily performed or the results easily inter-
preted by the lay person or technician. A good example of 
the Modified Clinical Technique (MCT) is found in the Orin-
da Study, (Blum, et al., 1959) 8 
A more "vision" oriented screening procedure was pre-
sented by Kaplan (1979), and includes testing for Accorr@o-
16 
dative lag, Fixation ability, Saccadic eye movements, Ver-
gence and Accommodative facility. 
METHODOLOGX 
Subjects: Subjects were solicited from the entire 
student body population of Pacific University in Forest 
Grove, Oregon, by advertisements in the school's daily bul-
letin. (See Appendix 1) All subjects were required to 
read and sign a release form; a copy of which can be found 
in Appendix 2. Thirty-nine students participated in the 
screening. Of those 39, 24 were below instructional level 
in math, English, or freshman reading or writing skills 
(as determined by their instructors), and thereby became 
the target population for this study. Of the 24 subjects, 
seventeen were able to go to the Pacific University Col-
lege of Optometry Clinic to have a complete visual analy-
sis performed. These 17 will be used for comparative sta-
tistics at the conclusdion of this paper. Complete demo-
graphic information on the sample population can be found 
in Table 2 on page 17. 
The screening itself was conducted in the Study Skills 
. 
Center on the second floor of the Pacific University Li-
brary. A semi-private partitioned area was used. The en-
tire procedure took approximately 20 minutes to perform and 
each subject was screened individually by the author. 
17 
TOTAL SCREENED TARGET POP. EXPERIMENTAL GRP. 
N = 39 N = 24 N = 17 
SEX t-1 17 13 9 F 22 11 8 
18 25 17 14 
19 2 2 0 
AGE 20 3 1 0 21 3 2 1 
t! 22 5 1 1 
NR 1 1 1 
Fr 27 18 14 
So 4 3 1 
CLASS Jr 3 1 0 Sr 3 1 1 
Gr 1 0 0 
NR 1 1 1 
4.00-3.50 10 3 3 
GPA 3.49-3.00 16 12 7 2.99-2.50 10 8 6 
No Response 3 1 1 
TABLE 2: "Demographic Data of Sample Population 11 
18 
The 17 subjects who obtained complete vision examina-
tions at the Optometry Clinic registered at the clinic as 
if they were average patients coming in for first exams. 
The examinations were performed by various 3rd and 4th 
year interns during their regularly scheduled clinic hours. 
Screening Routine: The purpose of the screening me-
thod used in this study is two-fold; 1) it was designed to 
include both "sight" and "vision 11 skills in order to cut 
across a wide variety of areas whtch have been shown to be 
related to reading and/or learning ability, and 2) it was 
made simple so that non-optometric personnel would be able 
to administer the test battery and interpret the results 
to determine referral or non-referral. 
The areas tested, the specific procedures used to ana-
lyze those areas, criteria for failure, and references are 
given in Tables 3 and 4 on pages 19-21. 
PROCEDURE 
Each subject was screened using the screening tests 
and procedures found in the following Tables. The order 
of testing was consistant for each subject and done in the 
. 
order presented. The findings were recorded on the prin-
ted forms shown in Appendix 3. 
Findings will be tabulated in the following ways. For 
the group of 24 below level students, frequencies of occur-
QUESTION 
.Date of last visual exam. 
Glasses ever prescribed? 
Held back in school? 
Number of books read in past 
year for pleasure. 
Read as fast as necessary? 
Lose place while reading? 
Eyes tire easily during or 
after reading or near work? 
Experience double vision af-
ter near activities or when 
tired? 
Number of headaches per month. 
Close or cover one eye to read, 
see better or relieve strain? 
How many hours of study at one 
sitting? 
Work harder than classmates to 
get the same grades? 
How long able to read an inter-
esting book without a break? 
Hard to concentrate on homework? 
While reading, do words come in 
and out of focus? 
19 
. 
CRITERION FOR FAILURE 
Greater than 18 months 
N. A. 
Yes 
None 
No 
Yes 
Yes 
Yes 
Greater than four 
Yes 
Less than one hour 
Yes 
Less than one hour 
Yes 
Yes 
TABLE 3: "Criterion for Failure; Subjective Questionnaire" 
AREA TESTED. 
Visual Acui t.y 
(Distance) 
Refractive Error 
( 1 D Hyperopia) 
Distance Phoria 
(Horizontal) 
Binocularity 
(Stereopsis) 
Visual Acuity 
(Near-point) 
Near-point Phoria 
(Horizontal) 
Near-point Phoria 
(Vertical) 
TEST USED 
Keystone Cards: 
DB-lD, DB-2D, 
DB-3D 
Keystone Cards: 
DB-1D, DB-2D, 
DB-3D combined 
with +LOO D OU 
Keystone Card: 
DB-9 
Keystone Card: 
DB-6D 
Keystone Cards: 
DB-15, DB-16, 
DB-17 
Keystone Card: 
DB-9B 
Keystone Card: 
DB-8C 
CRITERION FOR FAILURE 
Less than 98% (#7) 
(One or both eyes) 
Greater than or 
equal to 84% (#3) 
(One or both eyes) 
Greater than 10~ or 
less than 8~ 
Less than 10 
Less than 100% (#15) 
(One or both eyes) 
Greater than 6 or 
less than 4~ 
Greater than or equal 
to 1 (up or down) 
TABLE 4: "Criterion for Failure7 Screening Routine" 
REFERENCES 
Keystone Manual 
of Instructions 
pp. 4, 8 0 
Berish, 1975 
pp. 367-370. 
Keystone Manual 
of Instructions 
pp. 4' 6. 
Keystone Manual 
of Instructions 
pp. 4, 9. 
Keystone :t-1anual 
of Instructions 
PP o 41 11. 
Keystone Manual 
of Instructions 
pp. 4, 10. 
Keystone Manual 
of Instructions 
PP o 41 6 o 
1'0 
0 
. . 
,.,;~'"'"-"""=-W"o'»"""*',.,_,.,..,_~. ___ ,._.,...._,..,.,.,,...,._, .. ., •• -.-,~--·-·-co.,""""'''""'§"'n."'~""W...,i,~r..;,._..,"""'~"';;;; . ,~~~,.;-.,;..:;,;;;"""'~~-.,""'""~--...,.,-"'~-.,~-,...,.-~~-·~•-.·'''"'''""""""'--<>'•''"''"~--· --·-~'..,.,."""'~""""-'"""'-~"-_...~ .. o...,,..,~-_..,.,""""""""~"""'""~r..-""""""""'"""'"'""..,........,. • .........,...,..,.,.._~..,.,.,""""""""""'.,.-""''".-'''""".....,....., __ .,..,_.,,fl..,.,_._ 
AREA TESTED 
Binocular Coordi-
nation (20 Fusion) 
Near-point of 
Convergence 
(Break only) 
Saccadic Eye Move-
ments and Fixation 
Accommodative 
Facility 
"Entire 11 Visual 
System 
TEST USED 
Keystone Card: 
DB-5K 
Pencil push-up 
Stern Fixation 
Test 
+2.00 Lens Rocks 
@ 16 11 with Stern's 
target (App. 4) 
21 pt. exam 
CRITERION FOR FAILURE 
Any response other 
than three balls 
Greater than 3.2 11 or 
suppression after 
the objective break 
Total score greater 
than 69* 
Less than 8~ cycles 
per minute* or inabil-
ity to clear + or -
Less than 30 on the 
avg. of composite con-
vergence and accommo-
dative scores from 
Haynes' Normative Ana-
lysis 
*See page 22 for the method of obtaining these scores. 
TABLE 4: "Criterion for Failure; Screening Routine" 
REFERENCES 
Keystone Manual 
of Instructions 
pp. 4, 10. 
Haynes, 1978 
Haynes, 1978 
Stern, 1979 
Haynes, 1978 
Kaplan, 1979 
Haynes, 1978 
(concl.) N I-' 
··-· --,,,.,,..,-~, .. - .. """'"'"""""""'-""·"'"-"A""""'--~ .. ---··"-""""'~""""""""""'"""'"''"'""""I&" _ _....._....;..;;.~~--""'""-""""''"""""'"""""'~--·""'""""'"';;_~.:,-....<;'?""""-,:;,:r""'::;,;;;~~~ ... ~ .... =·~· ...... ,. ... _~ .. ~-· ~ .. ,_...__ _ _..,.,_"""' ... ,.., ___ "~~-··'-''-'"";'•'"""'-"""""""""""""'-""-""""--=·---="'""-~~-="'--.. -·-~----""""' ...... ~,.,..,.,.._,..,.----"''-. ._,.,....,.,.,.., ... ""'""'""--'---""""~.;;;....,.. 
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ence will be listed in Table 5 with the number of failures 
per test and the corresponding percentage failure rate corn-
pared to the entire group. The 17 subjects who had visual 
examinations will be used to determine the referral rate 
for the screening itself. Their screening scores will be 
compared with the result of Haynes' Normative Analysis per-
formed on their visual examination findings. Over and un-
der referral rates will be computed and the efficiency of 
the screening discussed. 
Note: In order to define the limits of 11 norrnalcy 11 for 
the Stern Fixation Test (which has not yet been applied to 
the age group in question) and the +2.00 lens rock test, 
the following steps were taken: 1) the means of the Con-
trol Group (N ~ 15) were determined along with their re-
spective standard deviations. A "Probable Error 11 was then 
calculated for each test, according to Haynes, (1978), by 
multiplying .6745 x Std. Dev. The resulting figures are: 
PE = 2.4508 Lens Rock Test 
PE = 6.8391 Stern Fixation Test 
The criteria for failure then become less than 8~ cycles 
per minute for the Lens Rock Test and a score greater than 
69 for the Stern Fixation Test. 
Individual scores for the screening were determined 
by counting the number of failures for each subject on the 
questionnaire and on the screening routine. In order to 
balance the results and make the two parts equivalent, the 
Months since last visual exam 
Held back in school? 
Number of books read in past 
year for pleasure. 
Read as fast as necessary? 
Lose place while reading? 
Eyes tire easily during or 
after reading or near work? 
Experience double vision af-
ter near activities or when 
tired? 
Number of headaches per month? 
Close or cover one eye to read, 
see better or relieve strain? 
How many hours of study at one 
sitting? 
Work harder than classmates to 
get the same grades? 
How long able to read an inter-
esting book without a break? 
Hard to concentrate on homework? 
While reading, do words come in 
and out of focus? 
# Failures % 
12 
2 
3 
14 
15 
9 
7 
0 
1 
3 
11 
2 
13 
4 
TABLE SA: "Summary of Screening Results; 
Subjective Questionnaire" 
(N = 24) 
23 
Failures 
50 
8 
12~ 
61 
62~ 
37~ 
29 
0 
5 
13 
52 
8 
57 
17 
ITEM # Failures 
Visual Acuity (Distance) 4 
·Refractive Error (lD Hyperopia) 21 
Horizontal Distance Phoria 8 
Binocularity (Stereopsis} 2 
Visual Acuity (Near-point) 2 
Horizontal Near-point Phoria 6 
Vertical Near-point Phoria 1 
Binocular Coordination (20 Fusion) 
Near-point of Convergence (Break) 
Accuracy of Fixation and Saccadic 
Eye Movements 
Accommodative Facility 
4 
8 
6 
9 
% 
TABLE SB: 11 Summary of Screening Results; 
Screening Routine 11 
(N = 24) 
24 
Failures 
17 
87~ 
33 
8 
8 
25 
4 
17 
33 
25 
37~ 
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scores are weighted by using the ::r:at~'io of the. "objective" 
score and the questionnaire score and multiplying that con-
stant by each of the "objective" scores. The new, weighted 
questionnaire score is then added to the "objective" rou-
tine score to obtain a final weighted score. 
That score then determines referral or non-referral 
by comparing it to the following criterion: A score of 
••4 11 or more suggests referral. 
The Normative Analysis Scores were obtained with the 
help of the Computer at the Pacific University College of 
Optometry. The scores shown on the table are means of the 
Accommodative and Convergence Composite Scores taken from 
the printout. (In all cases, where only one of those 
scores was less than 30, the mean was also less than 30.) 
The following table (Table 6) lists the individual 
subjects, their scores on the screening and on their visual 
examinations (per Normative Analysis) and whether the 
screening determines a correct referral or not. Over-, 
under- and accurate referrals will then be summarized in 
percentages using the criteria already listed in the tables 
above. 
DISCUSSION 
Research done in the area of vision and learning shows 
that there is a relationship. Whether that relationship is 
SUBJECT 
DA 
DPA 
KA 
JB 
sc 
BC 
RC 
'rD 
JE 
BHa 
GJ 
HM 
DP 
DR 
MS 
LT 
GU 
SCREENING 
SCORE REFER? 
7.18 
6.70 
5.00 
3.48 
5.22 
7.92 
4.22 
6.96 
7.18 
6.22 
4.96 
5.96 
4.74 
7.18 
3.22 
5.48 
6.22 
Yesl 
Yes 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
Yes 
Yes 
VISUAL EXAM 
SCORE 
24.658 
31.354 
19.242 
22.878 
32.037 
31. 48 2 
29.167 
24.381 
28.486 
24.675 
25.833 
30.833 
22.116 
25.386 
30.909 
25.338 
31.798 
REFER? 
Yes2 
No 
Yes 
Yes 
No 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
Yes 
Yes 
No 
Yes 
No 
26 
REFERRAL 
STATUS 
Correct 
Over 
Correct 
Under 
Over 
Over 
Correct 
Correct 
Correct 
Correct 
Correct 
Over 
Correct 
Correct 
Correct 
Correct 
Over 
1Refer if the Screening Score (p. 22ff.) is greater 
than or equal to "4". 
2Refer if the Visual Examination Score, by Normative 
Analysis, (p. 25) is less than 11 30". 
CORRECT REFERRALS (11) 
UNDER REFERRALS ( 1) 
OVER REFERRALS 5) 
65% 
6% N = 17 
29% 
TABLE 6: "Screening Results" 
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causal, by association only or some other way is still the 
subject of much debate in the current literature. A wide 
example of that literature can be found in the bibliogra-
phy of this paper~ 
The results of this paper show that there exists vi-
sion problems in this specific below-level college student 
population. The screening routine was able to correctly 
identify 65% of the population; 59% being referred, 6% not 
being referred with a 29% over-referral rate and a 6% un-
der-referral rate. 
The implications of this study are several. Firstly, 
the occurence of various visual anomalies such as hypero-
pia, heterophoria, accommodative infacility and poor con-
vergence amplitude, appears to be above average in this 
population of below-level students. Secondly, a screening 
program of some kind would be beneficial on a permanent 
basis at the Study Skills Center in order to detect visu-
al problems which may be contributing to learning problems 
at~he college level. Students from the Optometry School 
and/or those from the Education Department on campus could 
combine their efforts to man such an ongoing screening. 
Thirdly, it appears that the students applying for ~utors 
at the Study Skills Center should be required to have a 
. 
complete visual examination at the Clinic before a tutor 
is assigned (in lieu of any further screening program to 
be established there). 
As a final conclusion, it must be remembered that mere 
alleviation of any visual problem will not automatically 
relieve the learning problem. It is also important to 
state that optometry does not and has never claimed to 
treat and/or remediate learning (reading) problems. What 
optometry attempts to do is develop the visual, perceptual 
and integrative skills necessary for efficient learning. 
(Wold, 1971) 
Not all students with learning problems have visual 
problems and their visual processing problems often do not 
exist in isolation. Only through team diagnoses involving 
education, optometry, ophthalmology, pediatrics, neurology, 
psychology, psychiatry, internal medicine and audiology 
will the underachiever ever be able to receive adequate 
help, (Wold, 1971). 
Appendix 1 
I.·~ you reading more and enjoy:ing it less? Come to the Study Skills Center for a :m:EE , VISION SCREENING. Sign-up sheets available f'or the wee!~ or SV24n9. Hurry,. offer .. 
· expil.'E.s. soon. 
BOXER BRIEFS; September 19, 1979 
Appendix 2 
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Institution: 
A. Title of Project: 
B. Principal Investigator: 
C. Advisor: 
D. Location: 
E. Date: 
Description of Project: 
RELEASE FORM 
Development of a Screening Procedure to 
Detect Visual Problems Contributing to 
Learning Disabilities in College Level 
Students 
Erick A. Hartman 
Norman Stern, 0. D. 
Pacific University 
Fall Semester, 1979 
This project is designed to establish a visual screening procedure to be 
used in the Study Skills Center at Pacific University (or any other similar 
center at other universities) which will be able to detect the presence of 
visual problems which may be related to school achievement, and thus allow 
a confident referral for a more thorough optometric visual examination. 
Participants in this study will be asked to go through the screening pro-
cedure under study as well as a complete visual exam at the CJtometry Cli-
nic on campus. 
Description of Risks: 
The risks involved in this project are no greater than could be expected 
during any other visual screening procedure or optometric visual exam. 
Description of Benefits: 
This study will serve as the basis for establishing a screening procedure 
to be conducted at the Study Skills Center in order to allow students and 
educators to know if a visual problem exists which may be contributing to 
the learning problem for which they came into the center. It will also 
determine if indeed these types of visual problems can be detected through 
a simple screening procedure. 
Compensation and Medical Care: 
If you are injured in this experiment, it is possible that you will not 
receive compensation or medical care from Pacific University' the experi-
menter, or any organization associated with the experiment. All reason-
able care will be used to prevent injury, however. 
Alternatives Advantageous to the Subject: 
Not applicable. 
Offer to Answer Any Questions: 
The experimenter will be happy to answer any questions that you may have 
at any time during the course of this study. 
Freedom to Withdraw: 
You are free to withdraw your consent and to discontinue participation in 
this project or activity at any time without prejudice to you. 
I HAVE READ AND UNDERSTAND THE ABOVE. I AM 18 YEARS OF AGE OR OVER. 
Signed Date 
---------------------------
Appendix 3 
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NAME !Yl. li' Alil!i ·.;.....;....--_ _;_.  __... __ ~_...;..;.;..;;.. ·---
L 
y N 
y N 
y N 
y N 
y N 
y N 
y N 
Date of last complete visual examination. (mo./yr.) 
Were glasses ever prescribed? For distance __ ? Near __ ? Both __ ? 
Were you ever held back a grade in school? 
How many books have you read in the past year for pleasure? 
Do you read as fast as you need to? 
Do you ever lose your place while reading? 
Do your eyes tire easily while reading or doing other· near activities? 
Do you experience double vision after prolonged near activities 
or when you are tired? 
How many headaches do you have in a month? (approximate average) 
Do you ever close or cover one eye while reading or at ·any other time 
in order to see better or relieve strain? 
Approximately how long do you study at one sitting? (w/o a break) 
Y N Do you have to work harder than your classmates to get the same grades? 
How long can you read an interesting book without taking a break? 
Y N Do you find it hard to concentrate on your homework? 
Y N While reading, do the words appear to come in and out of focus? 
y N 
Distance 
Acuity 
Wearing habitual near Rx (if prescribed)? 
R' ht w +1.00 T R L T B B L 
J.g : without T R L T B B L 
w +1. 00 B L R R T L B 
Left without B L R R T L B 
Both w +1.00 L B T L R T L 
without L B T L R T L 
Distance Phoria 15 14 13 12 11 (Horizontal) 10t 10 9 ,at 
R 
R 
L 
L 
B 
B 
8 
T R 
T R 
R T 
R T 
B R 
B R 
7 6 5 4 3 
Stereopsis + 0 * 0 D + * + Q 
Right D D L D L D D L D L D G L L D D G D 
Near Left L D D D L D L D D D L L G D L D L D Acuity 
Both D L D D 1 D D 1 D D G 1 L D 1 D L D 
Near Phoria 10 '9 8 7 6t 6 5 4t 4 3 2 (Horizontal) 
Near Phoria Above +- 3 2 1 0 1 2 3 ....,. ·Below (Vertical) 
Near Fusion ~R BIR R· I R I R I R IB Rl B B B B B 
Near Point of Convergence inches inches (w effort) 
2 
0 
L 
1 
G 
1 
D 
G 
D 
D 
D 
D 
Saccadic Eye Movements seconds errors Hab, Dist. 
Accommodative Flexibility cycles/minute 
NOTES: XS: c NS RS: 
Rx N F VT ¢ 
L 
1 
1 
·~ lti ,. 
s t b •' h h c t ·~ s L 
t h . <T a c l e :II j c 
0 0 t m 
J s h h a ~ :.; l. t.. 
.s 0 h w r h w r a a 
t w l \Y 3 f c m r t. 
'l' e b. 0 t m b 0 f J 
c t h. h 
\V h r t. t. 0 t 8 J & h 
h a s i s '1' s w c 
d 0 0 h i t s 0 t m 
A J d n t m h h I. d 
i s 0 w b t a 1 I l b c 
r 0 0 l .c. 0 s 
s J s a T . h I 5 
1 1 b t 0 u f u 0 t h· 
i t. m 'I" a c 0 f r 
Instructions: , 
1. "When I say Co. I wRnt you to rea.d each lP.tter out loud as rast ana 
as aecurntel~ as vou can. Read them in the sR.me order as you would 
Rentences." You mfl:V not potnt wlth your fln115er at the letters. 
2. ~ihow the ex.11mple card and have the child read all of the letters. 
r.~~ the child hold the test at any d istFnlce they deslre., Hhen the child 
h"ls r 1 n!shed reAriinrr: the exmnple Cll:rd, ask h 1m 1f there a:ra any 
questions. if not~~' "ReRdy ••• ~O". 
1. . Stnrt t1m1n~ AS soon as you sav GO and continue unt11 they have 
reAd the lAst letter. · · 
4. r·1ark each error on the above cop.v of the test by draN1ng a line 
throuro:h 1 t. FAch skipped letter 1.s an error. and if a whole line is 
skipped. mark a check by 1t and count each letter in that line as 
nn error. 
Scor1n~: 
Record the totnl 
Record the total 
time 1n seconds to complete the test: 
of all the errors on the test: 
ADD---------------
Aod the time and ezTors together for thA Score: 
Name SBX% M F 
-------------------------------
Ao:e B1rthd~te Grade in school 
--------- ---~----~--------- --------------
Date or last eye:exaa ___ _ 
Havft a:lai!:Uiles ever been prescrlbed 1n the past: Yes No 
. ' 
ReAd 1M level t ___ o.n ~trade l.evel •. _. ___ months above .Et;r~ui~ .. l,v4al• 
___ .____ ~aonths belo·w grade leYel 
Reeording Form 2 (grades 4 and up) 
@)1979Norman Stern oo, PhD: Pacdfic University 
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